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Suppression of induced epileptic EEG 
signals 
0.69 2.6 3 min 0.1 





Ipsilateral eyeball movement 0.35, 0.65 0.5-20 200 1.5 





EMG responses after 55-170 ms latency 0.25-0.6 0.1-100 20-320 0.01-3 







Motor responses of tail, whisker and 
eyeball 
0.32 7.5 250 2 






Increase in antisaccade latency  0.32 4 100 Cw 





Motor response of tail 0.35 ,0.65 4.9-5.6 300 0.25 





Change in phase distribution of EEG 
recorded from SEP 
0.5 23.87 500 1 







Suppression of SEP and enhanced 
performance on the task 
0.5 23.87 500 1 




Increase in SEP and tactile sensations 
on hands 
0.25 3 300 0.5 




Contralateral EMG responses, increase 
in VEP 
0.25 14.3 300 0.5 




Decrease EMG response rate with 
higher freq.  
0.3-2.9 0.1-127 80 Cw 





Increase in VEP and others and 
phosphene perception 
0.27 16.6 300 0.5 





Increase in SEF 0.32 1.9, 5.6 100 Cw 




Increase in volume of the M1 thumb  0.5 16.95 500 1 




Increase in BOLD at target and others 0.25 29.5 300 2 







Suppression of SEP and worse 
discrimination task 
0.5 7.03 500 1 






Decrease EMG amplitude and faster 
reaction time 
0.5 17.12 500 1 





Suppression of SEP 0.22-1.14 20 40 sec 0.01 





Motor responses of tail, limb, whiskers 










Reduction of essential tremor, motor 
responses of tail and limbs 













Calcium response at auditory cortex 










Responses from auditory cortex (off-










Contralateral EMG responses, 









EMG responses from genetically deaf 
mouse 
0.5 1-3.78 80-640 cw-8 






Functional connectivity changes with 
targets after  sonication 












Functional connectivity changes with 














Decrease in oscillatory activity after 
sonication 











Subjects hear sound during stimulation, 
phosphene perception 
0.5 0.6 Mpa 300 1 





Positive shift in mood after sonication, 
functional connectivity changes 
0.5 16.2 30 sec, 
2 min 
0.04 









Supplementary Table 2 – Summary of Ultrasonic Neuromodulation Studies 
 
 
 In vitro and Small animal 
(mouse, rat, guinea pig) 





0.22-2.9 0.22-1.14 0.25-0.5 
Isppa (W/cm2) 0.02-133.33 3.3-31.7 3-23.87 
SD 0.25 ms-5 min 60 ms-40 sec 300-500 ms 
PRF (kHz) CW or 0.01-16 CW or 0.01-8 CW or 0.04-1 
Target hippocampus, motor or 
visual or auditory cortex, 
thalamic area, 
somatosensory area, STN   
V1, M1, SM1, FEF, 
thalamus, amygdala, ACC, 
SMA, FPC 
S1, V1, M1, thalamus, rIFG 
Neuromodulation effects - Direct optical response  
- Excitation effect recorded 
by electrode or BOLD 
- Motor responses including 
tail, whisker, eyeball, limb 
and head 
- Suppressed motor 
responses from tremor, 
epilepsy and PD model 
- Indirect auditory excitation 
- Excitation effect recorded 
by BOLD or EMG 
- Suppression effects 
recorded by EEG 
- Change in behavioral 
responses 
- Functional connectivity 
changes after sonication  
- Increase BOLD signals at 
target 
- Excitation or suppression 
effects recorded by EEG 
- Tactile sensation, 
phosphene perception 
- Change in behavioral 
responses 
- Positive shift in mood after 
sonication 
- Functional connectivity 
changes after sonication 
- Hearing of audible sound 
during sonication 
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